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(54) RUBBER COMPOSITION FOR ROLL 

(57)Abstract: 

PURPOSE: To prevent the blooming of rubber after vulcanization and to maintain 
durability over a long period of time by adding a vulcanizing agent made of a peroxide to 
ethylene-propylene copolymerized rubber in a specified ratio. 
CONSTITUTION: A vulcanizing agent, made of a peroxide is added by 3-6 pts.wt., 
preferably 3.2-4.0 pts.wt. to 1 00 pts.wt. ethylene-propylene copolymer for a paper 
feeding roll or a conveying roll. The amt. of the peroxide to be added is calculated by 
considering the purity of the peroxide to be 100%. and if the purity of the peroxide is 40%, 
the peroxide is added by 7.5-15 pts.wt.. preferably 8-10 pts.wt. An ethylene-propylene- 
unconjugated diene terpolymer obtd. by introducing unconjugated diene as a 3rd 
component having unsaid, bonds into the ethylene- propylene copolymer may be used in 
place of the copolymer and the 3rd component is, e.g. dicyclopentadiene. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The rubber constituent for rollers characterized by carrying out 3-6 weight 
section addition of the vulcanizing agent which consists of a peroxide to the 
ethylene-propylene copolymerization rubber 100 weight section. 
[Claim 2] A peroxide is the dicumyl peroxide or alpha, and alpha -screw (tert-butyl 
peroxide-m-isopropyl) benzene or 2. 5-dimethyl -2, 5-di-tert-butyl peroxide hexane 
or 1, and 1 -screws (tert-butyl peroxide) 3 and 3 and a rubber constituent for rollers 
according to claim 1 characterized by the bird clapper from a 5-trimethyl cyclohexane. 
[Claim 3] The rubber constituent for rollers according to claim 1 characterized by the 
aforementioned roller being a feed roller or a conveyance roller. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the feed roller and the roller for paper 
conveyance in an electronic copying machine, a laser beam printer (it omits Following 
LBP), etc. 
[0002] 

[Description of the Prior Art] Since a high dynamic friction coefficient is required as 
stable conveyance being obtained and the feed roller and the roller for paper 
conveyance in an electronic copying machine or LBP need to take the touch area of 
paper etc. and a rubber roller conventionally, the poly polynorbornene rubber 
constituent whose hardness is usually a 25-degree (JIS A hardness meter) grade is 
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adopted. 

[0003] However, this poly polynorbornene rubber had the fault that neither 
weatherability nor the conveyance nature stabilized at the long period of time since it 
was inferior ozone-proof and wear became large by the ejection of about 100,000 
more or more sheets was obtained. 

[0004] Then, recently, in order to raise weatherability and abrasion resistance, the 
rubber constituent which made the principal component an ethylene propylene rubber 
which is indicated by JP,6-41324,A is being used for a feed roller or the roller for 
conveyance. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional 
ethylene-propylene-rubber constituent, especially the constituent of sulfur 
vulcanization, since the bloom after rubber vulcanization was large, the fall of an early 
dynamic friction coefficient had the fault that the conveyance nature as a roller 
became bad remarkably. 
[0006] 

[Means for Solving the Problem] This invention proposes the rubber constituent for 
rollers which carried out 3-6 weight section addition of the vulcanizing agent which 
consists of a peroxide to the ethylene-propylene-rubber 100 weight section, in order 
to solve the aforementioned conventional technical problem. 
[0007] 

[Function] The feed roller and the rubber constituent for conveyance rollers which 
there is no bloom after rubber vulcanization 3-6 weight section and by carrying out 
3.2-4.0 weight section addition preferably about the vulcanizing agent which consists 
of a peroxide to the ethylene-propylene-rubber 1 00 weight section as a feed roller or 
a roller for conveyance, and have endurance over a long period of time can be offered. 
[0008] 

[Example] The rubber constituent for rollers of this invention carries out 3-6 weight 
section addition of the vulcanizing agent which consists of a peroxide to the 
ethylene-propylene copolymerization rubber 100 weight section. 

[0009] The ethylene propylene rubber in this invention is an 
ethylene-propylene-non-**** diene ternary polymerization object (it omits Following 
EPDM) with the ethylene propylene rubber (it omits Following EPM) or the 
unsaturated bond which introduced the non-**** diene as the third component, and 
dicyclopentadiene, JISHIKUROOKUTA diene, 5-methylene-2-norbornene. 
5-ethylidene-2-norbornene. 1, and 4-hexadiene etc. is illustrated as the third 
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component. 

[0010] As concrete grade, they are Mitsui 0045. 1035. 1045. 1060. 1070. 1071. 301 2P. 
3045. 3042E, 3062E. 3070. 3072E. 3090E, 8075E. 3091, 3095. 4010. 4021. 4045. 4070. 
and EPT 4095 (above, tradename by Mitsui Petrochemical Industries. Ltd.), and id 
plane 201,301,301A. [0011] 305,400,501 A. 502,505.505A. 512F. 514. 522, 524. 
532.553.567.600F. and 601,606 (above, tradename by Sumitomo Chemical Co., Ltd.), 
JSREP912P, EP01P, EP02P, EP941P. EP961SP. EP07P. EP57P, EP181SP. EP11, 
EP43. EP93, EP24. EP27, EP21, EP132, EP22, EP25. EP33 and EP35. EP37 C/F. EP65, 
EP51. EP57 C/F. EP75F. EP86, EP96 and EP98. EP103AF, EP106EF. EP107F, EP801E, 
EP001DE (above) The tradename by Japan Synthetic Rubber Co., Ltd.. KERUTAN 520, 
720. 820. 312. 512. 712. 812. 314. 514. 714. 378. 578. 778, 4502. 4802. 4778. 4703. 4903. 
and 5631 A. 512x50,708x15.509x100 (above) The tradename by Idemitsu dee id em 
incorporated company. NORDEL 1040. 1070, 1145. 1320. 1440. 1470. 1660. and 2522. 
2722/P. 2744/P2760/P (above) The tradename made from Dupont (U.S.). 
EPSYN40-A. 70-A. 55. 2308. 2506, 4506. 4906, 5206. 5508. 5808 and 7506. E801, P557. 
P558, P597. MDE239. MDE248 (above) The tradename made from Copolymer Rubber 
& Chemical Corporation (U.S.). POLYSAR227, 306.345.585.847xP. 865. 965. 5465. 
5672X, 5875, 6463 (above . tradename made from PolysarRubberCorporation (U.S.)), 
etc. are illustrated. 

[0012] In this invention, these EPM(s) or EPDM(s) may be used independently, two or 
more kinds of EPM(s) or EPDM(s) may be blended timely for the purpose of [. such as 
Mooney viscosity, a propylene content, the amount of oil exhibition oil, and 
vulcanization speed. ] adjustment, and other rubber kinds, such as SBR, may be 
blended. 

[0013] In this invention, it is important to add the peroxide of 3 - 6 weight section as 
a vulcanizing agent in the EPM or EPDM100 weight section. 

[0014] If it is the usual EPDM constituent, although bridge formation sufficient with 
the peroxide of under 3 weight sections will be acquired, since the constituent of a low 
degree of hardness whose hardness is a 25-degree (JIS A hardness meter) grade is 
used, with a conveyance roller, especially a feed roller, a lot of softeners about the 50 
- 130 weight section are blended. 

[0015] Therefore, since bridge formation sufficient in the amount of peroxides of 
under 3 weight sections was not acquired, but the permanent set became large and 
the compression set became bad, probably because some peroxides dissolved in a 
softener, while processability was bad and inferior to the configuration stability of a 
product size, there was fault that a life was short. 



3 



[0016] Then, to the EPM or EPDM100 weight section, as a result of examining 
wholeheartedly the proper amount of the vulcanizing agent which consists of a 
peroxide in the softener extensive combination by EPM or EPDM combination, when it 
was the 3.2 - 4.0 weight section preferably, it finds out 3-6 weight section and that 
sufficient bridge formation is acquired, and came to complete this invention as a 
peroxide. 

[001 7] The addition of a peroxide here is an amount which calculated the purity of a 
peroxide as 1 00%. 

[0018] The usual peroxide for rubber is the mixture which used the calcium carbonate 
etc. as the binder in consideration of storage stability or dispersibility, and is diluted to 
about 40%. 

[0019] therefore — for example, — if the purity of a peroxide is 40% article — a 
proper amount — 7.5-15 weight section — it will be preferably called the range of 8 
- 1 0 weight section 

[0020] Especially the peroxide currently used by this invention is not limited, and if 
applied to the usual peroxide vulcanization, it can be used. 

[0021] In this peroxide, it is par hexa 3M (tradename [ by Nippon Oil & Fats Co., Ltd. ]; 
90% article) as a peroxy ketal. Par hexa 3M-40 (tradename [ by Nippon Oil & Fats Co.. 
Ltd. ]; 40% article), Trigonox 29A (tradename [ by Kayaku AKZO Corp. ]; 90% article). 
Trigonox 29-40 (tradename [ by Kayaku AKZO Corp. ]; 40% article). SAMPEROKKUSU 
CY-11 (tradename made from 3 vetting 95% article), RUPAKO 231 XL 

(RUSHIDORU Yoshitomi. Inc. tradename; 40% article), 1 like Varox231XL (R. 
tradename made from T.Vanderbilt (U.S.); 40% article), the 1 -screws (tert-butyl 
peroxide) 3 and 3. a 5-trimethyl cyclohexane, 1 like the par hexa C (tradename [ by 
Nippon Oil & Fats Co.. Ltd. ]; 70% article). 1 -screw (tert-butyl peroxide) cyclohexane. 
Par hexa O (tradename [ by Nippon Oil & Fats Co.. Ltd. ]; 70% article). 2 like par hexa 
O-40 (tradename [ by Nippon Oil & Fats Co., Ltd. ]; 40% article), 2-screw (tert-butyl 
peroxide) octane, The par hexa V (tradename [ by Nippon Oil & Fats Co., Ltd. ]; 90% 
article), the par hexa V-40 (tradename [ by Nippon Oil & Fats Co., Ltd. ]; 40% article), 
The n-butyl -4 like Trigonox 17-40 (tradename [ by Kayaku AKZO Corp. ]; 40% article), 
4-screw (tert-butyl peroxide) valerate, 1 like the par hexa CD (tradename [ by Nippon 
Oil & Fats Co., Ltd. ]; 98% article), 1 -screw (tert-butyl peroxide) cyclo dodecane. As 
dialkyl peroxide, par butyl D (tradename [ by Nippon Oil & Fats Co.. Ltd. ]; 98% article) 
Kaya butyl D (tradename [ by Kayaku AKZO Corp. ]; 97% article), the G t-butyl 
peroxide like SAMPEROKKUSU DT (tradename made from 3 vatting 98% 
article). Par butyl C (tradename [ by Nippon Oil & Fats Co., Ltd. ]; 90% article) kaya 
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butyl C (tradename [ by Kayaku AKZO Corp. ]; 90% article) t-butyl cumyl peroxide like 
SAMPEROKKUSU CT (tradename made from 3 vatting **********; 90% article). The 
park mill D (tradename [ by Nippon Oil & Fats Co.. Ltd. ]; 99% article), the park mill 
D-40 (tradename [ by Nippon Oil & Fats Co.. Ltd. ]; 40% article), Kaya cumyl D 
(tradename [ by Kayaku AKZO Corp. ]; 97% article), kaya cumyl D-40 (tradename [ by 
Kayaku AKZO Corp. ]; 40% article). Mitsui DCP (tradename [ by Mitsui petrochemical 
incorporated company ]; 98% article), SAMPEROKKUSU DCP-98 (tradename made 
from 3 vatting 98% article), RUPEROKKUSU 500-40C (RUSHIDORU 

Yoshitomi. Inc. tradename; 40% article), DI-Cup40C, Di-Cup40KE (tradename made 
from Hercules Inc. (U.S.); 40%). The dicumyl peroxide like VaroxDCP-40C (R. 
tradename made from T.Vanderbilt (U.S.); 40% article), Par butyl P (tradename [ by 
Nippon Oil & Fats Co.. Ltd. ]; 95% article). PEROKISHIMON F-40 (tradename [ by 
Nippon Oil & Fats Co.. Ltd. ]; 40% article). Par Cardox 14 (tradename [ by Kayaku 
AKZO Corp. ]; 96% article), par Cardox 14-40 (tradename [ by Kayaku AKZO Corp. ]; 
40% article). SAMPEROKKUSU TY-13 (tradename made from 3 vatting **********; 
98% article), RUPAKO 802XL (RUSHIDORU Yoshitomi. Inc. tradename; 40% article), 
Vul-Cup40KE (tradename made from Hercules Inc. (U.S.); 40%). alpha like 
VaroxVC-40KE (R. tradename made from T.Vanderbilt (U.S.); 40% article), 
alpha -screw (tert-butyl peroxide-m-isopropyl) benzene. Par hexa 25B (tradename 
[ by Nippon Oil & Fats Co.. Ltd. ]; 90% article), par hexa 25B-40 (tradename [ by 
Nippon Oil & Fats Co.. Ltd. ]; 40% article). The kaya hexa AD (tradename [ by Kayaku 
AKZO Corp. ]; 90% article), kaya hexa AD-40 (tradename [ by Kayaku AKZO Corp. ]; 
40% article). RUPAKO 101 -XL (RUSHIDORU Yoshitomi. Inc. tradename; 45% article), 2 
like VaroxDBPH-50 (R. tradename made from T.Vanderbilt (U.S.); 45% article), the 
5-dimethyl -2. 5-di--tert-butyl peroxide hexane, Par hexyne 258 (tradename [ by 
Nippon Oil & Fats Co.. Ltd. ]; 90% article), par hexyne 258-40 (tradename [ by Nippon 
Oil & Fats Co.. Ltd. ]; 40% article). The kaya hexa YD (tradename [ by Kayaku AKZO 
Corp. ]; 90% article), kaya hexa YD-50 (tradename [ by Kayaku AKZO Corp. ]; 50% 
article), SAMPEROKKUSU YPO (tradename made from 3 vatting **********; 90% 
article). As 2 like RUPAKO 130XL (RUSHIDORU Yoshitomi, Inc. tradename; 45% 
article), the 5-dimethyl -2. 5-di-tert-butyl peroxide hexyne ~3, and peroxy ester, par 
butyl O (tradename [ by Nippon Oil & Fats Co., Ltd. ]; 97% article). Kaya ester O 
(tradename [ by Kayaku AKZO Corp. ]; 97% article), SAMPEROKKUSU TO (tradename 
made from 3 vatting **********; 97% article), The t-butylperoxy2-ethylhexanoate 
like looper ZORU PDO (RUSHIDORU Yoshitomi. Inc. tradename; 97% article). Par butyl 
355 (tradename [ by Nippon Oil & Fats Co.. Ltd. ]; 97% article), the tert-butyl peroxide 
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3 and 5 like Trigonox 42 (tradename [ by Kayaku AKZO Corp. ]; 94% article). 
5-TORIMECHIRUHEKISAETO. Par hexa 25Z (tradename [ by Nippon Oil & Fats Co.. 
Ltd. ]; 90% article). SAMPEROKKUSU ARB (tradename made from 3 vatting 
4»ic*:fe:|c^3ic*9|c; 90% article). 2 like PEROKKUSU 118 (RUSHIDORU Yoshitomi. Inc. 
tradename; 90% article), the 5-dimethyl -2. 5-JI (benzoylperoxy) hexane. Par butyl I 
(tradename [ by Nippon Oil & Fats Co., Ltd. ]; 95% article), kaya carvone BIC-75 
(tradename [ by Kayaku AKZO Corp. ]; 75% article). The 
t-butylperoxyisopropylcarbonate like looper ZORU TBIC-M75 (RUSHIDORU 
Yoshitomi, Inc. tradename; 75% article) etc. is illustrated. 

[0022] Moreover, the peroxide masterbatch which used EPT etc. as the base for the 
purpose of the dispersibility improvement to polymer or scattering prevention is used. 
** is good, to this Trigonox 29-40MBGR (tradename [ by Kayaku AKZO Corp. ]; the 1 
and 1 -screws (tert-butyl peroxide) 3 and 5, 40% article of a 5-trimethyl cyclohexane). 
Trigonox 1 7-40MBGR (tradename [ by Kayaku AKZO Corp. ]; n-butyl -4, 40% article of 
4-screw (tert-butyl peroxide) valerate), Par Cardox BC-40MBGR (tradename [ by 
Kayaku AKZO Corp. ]; 40% article of dicumyl peroxide). Par Cardox 14-40MBGR (40% 
article of tradename [ by Kayaku AKZO Corp. ];alpha. and alpha'-screw (tert-butyl 
peroxide-m-isopropyl) benzene), Trigonox 101-40MDGR (tradename [ by Kayaku 
AKZO Corp. ]; 2. the 5-dimethyl -2. 40% article of 5-di-tert-butyl peroxide hexane) 
etc. is illustrated. 

[0023] In addition, since the bloom may be induced when an alpha and alpha -screw 
(tert-butyl peroxide-m-isopropylbenzene) is used as a vulcanizing agent, it is then 
good to carry out the 0.5-1 weight section combined use of the polyethylene glycol 
like PEG4000S (tradename by 3 ** Chemicals incorporated company). 
[0024] Since this invention is based on peroxide vulcanization, it can carry out 0.5-5 
weight section grade use of the suitable joint use bridge agent for the purpose of 
physical properties, a vulcanization speed improvement, etc., and in this, it is 
:(cMc*)ic*:(c:fc9|c sulfur (150mesh, 200mesh, 300mesh. 325mesh). The ape facsimile A, 200S, 
MC, PS, PMC (above, tradename by Tsurumi chemical-industry incorporated 
company), SEIMI sulfur (tradename by Japan dry distillation industrial incorporated 
company). Sun Fell, Sun Fell 90 (above) The sulfur (S) like the tradename by 3 
Japanese Federation of Chemical Industry Workers' Unions Industries, the glycidyl 
methacrylate like BUREMMAG (tradename by Nippon Oil & Fats Co., Ltd.) (GMA), The 
maleic anhydride like a crystal man (tradename by Nippon Oil & Fats Co.. Ltd.) (MA), 
The zinc oxide like a zinc white No. (tradename by Sakai Chemical Industry Co.. Ltd.) 1 
(ZnO), N [ like AKUTA PBM-R (tradename by Kawaguchi Chemical Industry Co.. Ltd.) ]. 
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and N -m-phenylene bismaleimide. The p-quinonedioxime like AKUTAQ (tradename 
by Kawaguchi Chemical Industry Co., Ltd.) (GM). p like AKUTA DQ (tradename by 
Kawaguchi Chemical Industry Co.. Ltd.), p'-dibenzoyi quinonedioxime (DGM), 

2- mercaptobenzothiazole like Accelerator M (tradename by Kawaguchi Chemical 
Industry Co.. Ltd.) (MBT). The JIBEN diazole JISARU fight like Accelerator DM 
(tradename by Kawaguchi Chemical Industry Co., Ltd.) (MBTS), The tetramethyl 
thiuram JISARU fight like Accelerator TMT (tradename by Kawaguchi Chemical 
Industry Co.. Ltd.) (TMTD), The N-oxy-diethylene-2-benzothiazole sulfane amide like 
AKUTA NS (tradename by Kawaguchi Chemical Industry Co.. Ltd.) (OBS), 
N-cyclohexyl benzothiazole sulfane amide like Accelerator CZ (tradename by 
Kawaguchi Chemical Industry Co., Ltd.) (CBS), 1 like NissoPB (tradename by Nippon 
Soda Co., Ltd.), 2-polybutadiene (1 2PB), The polyethylene glycol dimethacrylate like 
BUREMMA PDE-100 (tradename by Nippon Oil & Fats Co., Ltd.) (PEGDM), A diallyl 
phthalate (DAP), the triallyl isocyanurate like TAIKU (tradename by Nippon Kasei 
Chemical Co., Ltd.) (TAIC), The triaryl SHIANU rate like a tuck (Musashino, Inc. 
chemical research center tradename) (TAC), The methacrylic-acid tetrahydrofurfuryl 
like AKURI ester THF (tradename by Mitsubishi rayon incorporated company) 
(THFMA), The ethylene dimethacrylate like Sun-S Tell EG (tradename by 3 Japanese 
Federation of Chemical Industry Workers' Unions Industries), or AKURI ester ED 
(tradename by Mitsubishi rayon incorporated company) (EDMA). The methacrylic acid 
1 like AKURI ester BD (tradename by Mitsubishi rayon incorporated company). 

3- butylene (BDMA), Sun-S Tell TMPMA (tradename by 3 Japanese Federation of 
Chemical Industry Workers' Unions Industries). AKURI ester TMP (tradename by 
Mitsubishi rayon incorporated company), the TORIMETA krill acid trimethylol propane 
(TMPMA) like the hike loss M (tradename by elaborate chemistry incorporated 
company), etc. are illustrated. 

[0025] although especially the softener or plasticizer used in this invention is not 
limited, in order to obtain the constituent of a low degree of hardness — the 
EPDM100 weight section — receiving — the 30 - 200 weight section — since it is 
necessary to add as in large quantities [ it is desirable and ] as a 50 - 130 weight 
section grade, it is necessary to consider compatibility with rubber 
[0026] Therefore, use of paraffin series oil, naphthene oil, aromatic system oil. etc. is 
good, and is paraffin series oil. Diana process-oil PW-32. PW-90, PW-150. PW-'380. 
PS-32, PS-90. PS~430, PX-32, PX-90 (above) The tradename by Idemitsu Kosan, Inc.. 
stand 40. 43N, 52. 69, and 149. LP40 and LP69. FUREKUSON 845 (above) The 
tradename by Esso Sekiyu. Inc.. SHINTAKKU PA-95. PA-100. PA-140 (above) The 
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tradename by Kobe oil chemical-industry incorporated company, the KOSUMO 
processes 10, 40. and 40C (above) The tradename by COSMO OIL CO.. LTD.. 
RUBUFUREKKUSU 26,100,400 (above) The tradename made from shell JAPAN. Inc.. 
the **** process P-200. P-300, P-500 (above) The tradename by NIKKO KYODO 
CO., LTD., SAMPA 1 1 0. 1 1 5. 1 20. 1 30. 1 50. 1 80, 21 00. 221 0. and 2280 (above) (Sunper) 
The tradename by Nihon Sun Microsystems oil incorporated company. FUKKORU 
P-200, P-400. P-500 (above, tradename by FUJI KOSAN, LTD.). Mitsubishi 10. 
Mitsubishi 1 2 (above, tradename by Mitsubishi Oil Mill incorporated company), etc. are 
illustrated. 

[0027] Moreover, as naphthene oil, it is Diana process-oil NS-24, NS-100. NM-26, 
NM-68. NM-150, NM-280. NP-24, NU-80, and NF-90 (above, tradename by Idemitsu 
Kosan, Inc.). The Esso process oil 725,765 (above, tradename by Esso Sekiyu, Inc.), 
SHINTAKKU N-40, N-60, N-70, N-75. N-85 (above) The tradename by Kobe oil 
chemical-industry incorporated company, shelf Rex 371 JY. 37 IN and 451. N-40. 22, 
22R, 32R, 100R and lOOS. 100SA, 220RS, 2208, 260,320R, 680 (above) The tradename 
made from shell JAPAN, Inc., the **** process R-50, R-200, R-1000 (tradename by 
NIKKO KYODO CO., LTD.), SANSEN (Sunthene) 310, 380, 410, 415, 420, 430, 450, 480. 
3215. 4130, and 4240 and Giro Light R.P.O. (above) The tradename by Nihon Sun 
Microsystems oil incorporated company, KOUMOREKKUSU No. (tradename by Nippon 
Oil Co.. Ltd.) 2. FUKKORU 11 SON and 1400N (above, tradename by FUJI KOSAN, 
LTD.). Mitsubishi 20 (tradename by Mitsubishi Oil Co.. Ltd.). NAPUREKKUSU 32 and 
38 (above, tradename by Mobil Sekiyu. Inc.). PETOREKKUSU PN-3 (tradename by 
9Mc:ic9ie*>|c-ized incorporated company), etc. are illustrated. As aromatic system oil, it is 
Diana process-oil AC-12. AC-460. AE-24. AE-50. AE-200. AH-16. and AH-58 (above, 
tradename by Idemitsu Kosan, Inc.). The Esso process oil 1 10.120 (above, tradename 
by Esso Sekiyu, Inc.). SHINTAKKU HA-10. HA-15. HA-30. HA-35 (above) Tradename 
[ by Kobe oil chemical-industry incorporated company ], and KOSUMO process 40A 
(tradename by COSMO OIL CO., LTD.). DEYUTO Rex 729UK, 739 (above, tradename 
made from shell JAPAN, Inc.), **** process X100-A. XI 00 (above, tradename by 
NIKKO KYODO CO., LTD.). JSC Aroma790 (tradename by Nihon Sun Microsystems 
petroleum incorporated company), KOUMOREKKUSU 300,700 (above) The tradename 
by Nippon Oil Co.. Ltd., AROMAKKUSU #1, #3, #5 (above) Tradename [ by FUJI 
KOSAN. LTD. ] heavy process oil Mitsubishi 34, Mitsubishi 38, Mitsubishi 44 (above) 
The tradename by Mitsubishi Oil Co., Ltd.. mobile ZORU K, 22 and 30,130 (above, 
tradename by Mobil Sekiyu, Inc.), PETOREKKUSU LPO-R, LPO-V, PF-1, PF-2 (above, 
tradename by ******-ized incorporated company), etc. are illustrated. 
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[0028] As a plasticizer **, the G (2-ethylhexyl) phthalate like BINISAIZA 80 
(tradename by Kao Corp.) (DOP). Leo FREX 9P (tradename made from shell JAPAN. 
Inc.). and the diamond sizers 1 1 and 99 (above) The higher-alcohol phthalate like the 
tradename by Mitsubishi Kasei vinyl incorporated company, The G soak chill phthalate 
like DIOP (tradename made from Wacker-Chemie (Germany)) (DIOP). The G 
(2-ethylhexyl) sebacate like the SANSO sizer DOS (tradename by New Japan 
Chemical Co.. Ltd.). The iso octyl talloil-fatty-acid ester like Alizona208 (tradename 
made from Alizona Chem (U.S.)). The triethyl phosphate like TBP (tradename by large 
8 chemical-industry incorporated company) (TBP). The TORIBUTOKISHI ethyl 
phosphate like TBEP (tradename by large 8 chemicaHndustry incorporated company) 
(TBEP). The tricresyl phosphate like the SANSO sizer TCP (tradename by New Japan 
Chemical Co.. Ltd.) (TCP), The cresyl JIFENIKURU phosphate (CDP) like CDP 
(tradename by large 8 chemical-industry incorporated company), Koremoll The 
diphenyl alkane like CE5422 (BASF (Germany) tradename) etc. is illustrated. 
[0029] As for these softeners and plasticizers, 1-2 kinds are usually used timely. 
Moreover, the combined use use also of the factice (factice) like a brown factice, a 
white factice. a candy factice. a golden factice, a neo factice. and a non-sulfur factice 
(above, tradename made from the Tenma factice-ized **********) can be carried out. 
[0030] in order to obtain moderate high intensity vulcanizate in this invention — the 
base rubber 100 weight section — receiving — the 0 - 200 weight section — the 
reinforcement nature bulking agent about the 10-130 weight section is blended 
preferably 

[0031] As a reinforcement nature bulking agent ** and carbon black are common, to 
this The HAF carbon like the Japanese iris rack N330 (tradename by Showa Cabot 
Corp.) (ASTM N330). The MAF carbon like SHISUTO 1 1 6 (tradename by Tokai Carbon 
Co.. Ltd.). The FEF carbon like Asahi #60 (tradename by Asahi carbon incorporated 
company) (ASTM N550). The GPF carbon like Asahi #55 (tradename by Asahi carbon 
incorporated company) (ASTM N660). SRF carbon (ASTM N774), Asahi thermal 
(tradename by Asahi carbon incorporated company), FT carbon (ASTM N990) like 
HTC#20 (tradename by central part carbon incorporated company) like Asahi #50 
(tradename by Asahi carbon incorporated company), etc. are illustrated. 
[0032] moreover — as a reinforcement nature bulking agent — except for carbon 
black — inorganic reinforcing materials — independent or combined use use — it can 
do ~ this ~ Aerosil 130. 200. 300, and 380, and OX50. TT600, MOX80. MOX170, 
COX84, R972 and R974 (above, tradename made from Japanese Aerosil, Inc.) The dry 
type silica like Reolosil QS13, QS30. QS38, and QS102 (above, tradename by 
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Tokuyama, Inc.), Carplex #67, #80. #100, #1120. XR. 22S. CS-5. CS-7 (above) The 
tradename by Shionogi Pharnnaceuticals incorporated company. Siluton A. R-2 (above, 
tradename by Mizusawa chemical-industry incorporated company). TOKUSHIRU 
AL-1. Gu. U. UR. US (above, tradename by Tokuyama. Inc.). The nip seals AQ, ER, LP. 
NA. and NP. NS-K. VN-3 (above) The tradename by Japan silica incorporated 
company. Ultrasil VN3 (tradename made from Degussa (Germany)), The wet silica like 
Hi-Sil233 (tradename made from PPG Industries (U.S.)), The activation calcium 
carbonate like white **** GC. DD, O. and U (above, tradename by Shiroishi Industries), 
The special calcium carbonate like white **** A and AA (above, tradename by 
Shiroishi Industries), The magnesium silicate like a mistake TRON paper (tradename 
by Japan mistake TRON incorporated company), High TRON. high TRON A, a micro 
light. US-100. US-150S. US-150SS, a high rack, the high rack SS (above) The 
silicic-acid magnesium like the tradename by Takehara chemical-industry 
incorporated company, the WINNA clay A (hard clay; tradename made from ****, Inc.) 
HADOTTOPPU clay, soft clay, and crown clay (above, tradename by Shiroishi calcium 
incorporated company), Sill kernite, NN clay, special kaolin clay, hard bright, and No. 5 
clay. SPMA clay, union clay RO-1. GUROMMAKUSU LL, the hide light PX (above) 
Tradename [ by Takehara chemical-industry incorporated company ]. JP-100 kaolin, 
5M kaolin, NN kaolin, hard sill, and ST kaolin. KARUTABO (above) The clay like the 
tradename by Tsuchiya kaolin industrial incorporated company (silicic-acid aluminum), 
ST-100, ST-200. ST-301 (above, tradename by Shiroishi calcium incorporated 
company). Nulok321. NucaplOO. Nucap190. Nucap200. Nucap390 (above) J. The 
tradename made from M.Huber (U.S.). Burgess KE. OB. the silane reforming clay like 
5178 and 2211 (above, tradename made from Burgess Pigment (U.S.)). etc. are 
illustrated. 

[0033] moreover — this invention — a purpose [ low price / dimensional stability. ] — 
carrying out — the base rubber 100 weight section — receiving — the 5 - 200 weight 
section — desirable — the increase-in-quantity bulking agent about the 10-100 
weight section — it can add — this — Green Ball (tradename by Inoue lime industrial 
incorporated company). TAMAPARU TP-121 and TP-121R, TP-222H, TP-222HS. 
TP-123, TP-123CS (above) The tradename by Okutama Industries, the precipitated 
calcium carbonate like Silver W (tradename by Shiroishi Industries). HOWAITON SSB, 
SB, and B (above, tradename by Shiroishi calcium incorporated company). Sunlight 
#100. #300, #700, #800, #1000, #1500. #2000, #2200. #2500 (above) The tradename by 
Takehara chemical-industry incorporated company, NS#100, NS#200. NS#400, 
NS#600. NS#1000. NS#2300. NS#2500. NS#2700. NS#3000. SS#30, SS#80. NN#200, 
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NN#500 (above) the tradename by Japanese east powdering industrial incorporated 
company, and super ones — S, SS and SSS, 4S, #1500. #1700, and #2000 (above) 
Whiting, such as a tradename by Maruo Calcium Co., Ltd., JET-S (tradename by Asada 
milling incorporated company). Talc GTA. CTA1, and CTA2, fines talc (above, 
tradename by Kunimine Industries, Inc.). MS, MS-P, MS-A. ND and SW, SW-E, SWA. 
SWB, SSS, SS, S (above) Talc (talc), such as a tradename by Japan talc incorporated 
company. Crystallite AA, VX-S, VX-S -2. VX-SR (above) The Tatsumori, Inc. 
tradename, Min-U-Sil 5. 10, 15, 30 (above) U. The tradename made from S. Silica Co. 
(U.S.). Imsil A-10, A-15. A-25. A-108 (above) The quartz powder like the tradename 
made from Illinois Minerals (U.S.), JA-30W, 325M (above, tradename by Asada milling 
incorporated company), contest A-60 highness, S-4 (above) The tradename by 
Tsuchiya potash-on incorporated company, NYAD 325, 400, and 1 250G (above) The 
wollastonite like the tradename made from NYCO (U.S.) (meta-silicic-acid calcium), 
Celite 270, 281, 501. 503, 505. 535, 545, 560, and 577, FC and SSC. Super Floss Floss. 
Snow (above) the tradename made from Johns-Manville Co. (U.S.), radio light #100. 
and # — 200, 00, #500. #500S, and # — 600, #700, #800, and #800-S. #900. F and SPF. 
the fine flow A, and the fine flow B (above) The diatomite like the tradename by Showa 
Chemical Industry Co., Ltd., the zinc oxide like a zinc white No. (tradename by Sakai 
Chemical Industry Co., Ltd.) 1 . An aluminum sulfate, a barium sulfate, a calcium sulfate, 
titanium oxide, molybdenum disulfide, etc. are illustrated, and 1 - some kinds are 
usually used together with a reinforcing filler. 

[0034] Moreover, for improvement in abrasion resistance, Mohs hardness may carry 
out 3-100 weight section grade addition of the six or more inorganic fine particles as 
suitable abrasives and the Lord. 

[0035] With a Mohs hardness of six or more inorganic fine particles are things which 
mixed them by the proper quantity ratio further, such as nonmetallic [ of the 
metal-powder metallurgy group oxide more than six (feldspar) or a metal nitride, and 
others ], in the degree of **** of Mohs (Morse). A zirconium oxide (Zn02 : Mohs 
hardness 7-8,5). zircon (mixture : Mohs hardness 7.5 of a zirconium oxide and silicon 
oxide), As an alpha alumina (aluminum203 : Mohs hardness 9), silicon carbide (SiC : 
Mohs hardness 9-10), a tri-iron tetraoxide (Fe304 : Mohs hardness 6). and an iron 
sesquioxide ** red ocher (alpha-Fe 203 : Mohs hardness 6). the maghemite as an iron 
sesquioxide (gamma-Fe 203 : Mohs hardness 6). Diatomite (:. such as Celite 535 
(tradename) made from Johns-Manville Co. (U.S.) Mohs hardness 8). Silicon oxide, 
such as quartz sand, a silica, and quartz powder (Si02 : Mohs hardness 7). Tin oxide 
(Sn02 : Mohs hardness 6.5), a magnesium oxide (MgO : Mohs hardness 6), A calcium 
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oxide (CaO : Mohs hardness 6), titanium oxide (Ti02 : Mohs hardness 6-7). A chrome 
oxide (Cr203 : Mohs hardness 9). synthetic diamond powder (C : Mohs hardness 1 0). 
Alumimium nitride (AIN : Mohs hardness 7), a nitriding silicon (Si3N4 : Mohs hardness 
9-10). DEBITORON (glass ceramics : lithium die silicate (Li20 and 28102) Mohs 
hardness 6), etc. are illustrated. 

[0036] In this invention, although lubricant and the internal release agent about 0.3 - 5 
weight section can be added because of the improvement of rubber kneading nature 
or knockout nature, since not much a lot of addition causes the bloom, bleeding, lack 
of fusion, etc., although it is based also on a kind. 0.5-1 weight section grade use is 
usually carried out. 

[0037] As these lubricant and internal release agents **, the Mitsui highness waxes 
100P. HOP, 200P. 21 OP, 220P, 320P, and 420P (above) The low-molecular 
polyethylene like the tradename by Mitsui Petrochemical Industries, Ltd., RUNAKKU 
S-20, S-30, S-40 (above) The tradename by Kao Corp., FA-KR (tradename by Nippon 
Oil & Fats Co., Ltd.). ADEKA fatty-acid SA-20, SA-300. SA-400 (above) the stearin 
acid like the tradename by Asahi electrification incorporated company, and plus — 
fatty tuna — gin and plus — fatty tuna — Gin S (above) The fatty-acid amide like the 
tradename by Fujisawa Pharmaceutical Co.. Ltd.. the fatty-acid nitrogen derivative 
like Armowax Electronic Broking Systems (tradename made from lion AKUZO. Inc.). 
The mixed elegance of a polar compound and a surfactant like Aflex42 (tradename 
made from Rein Chemie (Germany)). The high-class unsaturated fatty acid zinc like 
Struktol A60 (tradename made from Schill & Seillacher (Germany)), Struktol Special 
fatty-acid zinc like EF44 (tradename made from Schill & Seillacher (Germany)). The 
mixture of the fatty-acid calcium like Struktol WB16 (tradename made from Schill & 
Seillacher (Germany)), and a fatty-acid amide, The fatty acid ester like Struktol WB42 
(tradename made from Schill & Seillacher (Germany)), and the mixture of a fatty-acid 
metal salt. Struktol The higher-fatty-acid ester hydrate like WB212 (tradename made 
from Schill & Seillacher (Germany)), and mixture of an inorganic carrier. Struktol 
Polyhydric-alcohol fatty acid ester like WB222 (tradename made from Schill & 
Seillacher (Germany)), Struktol The organic silicone condensate like WS180 
(tradename made from Schill & Seillacher (Germany)). Struktol The mixture and 
paraffin wax which processed the amount natural-fat group alcohol of 
macromolecules and aliphatic soap like W33floor line (tradename made from Schill & 
Seillacher (Germany)) to the inactive filler, a montan wax, etc. are illustrated. 
[0038] Next, based on the examples 1-8 and the examples 1-2 of comparison of this 
invention in the example of comparative experiments shown in the following 
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explanation and Table 1-3. this invention is further explained to a detail. 
[0039] "Examples 1-8. examples 1 and 2 of comparison" It is as EPDM first 
considering EP27 (tradename by Japan Synthetic Rubber Co,, Ltd.) as the 1 00 weight 
sections and a vulcanization assistant. The zinc white No. (zinc oxide : tradename by 
Sakai Chemical Industry Co.. Ltd.) 1 20 weight section, and the AKURI ester 
TMP(TORIMETA krill acid trimethylol propane : tradename by Mitsubishi rayon 
incorporated company) 2 weight section. As a reinforcing filler, the Asahi #50 (carbon 
black (SRF) : tradename by Asahi carbon incorporated company) 20 weight section. 
As a softener, the SANSEN 450 (naphthene process oil : tradename by Nihon Sun 
Microsystems oil incorporated company) 85 weight section, the peroxide of the 
predetermined kind shown in the following table 1 as lubricant at the RUNAKKU 
#20(stearin acid : tradename by Kao Corp.) 1 weight section, and these — the 
specified quantity — the constituent each added was kneaded with the pressurized 
kneader 

[0040] Next, the constituent of examples 1-8 and the examples 1-2 of comparison 
was vulcanized on 170-degree-C conditions for 10 minutes, the test piece with a 
thickness of 2mm etc. was created, and physical properties were measured based on 
JISK6301. The result is shown in Table 2. 
[0041] 
[Table 1] 
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[Table 2] 
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[0043] In the examples 1-8, to the thing with a comparatively small permanent set, a 
permanent set is large and the result of Table 2 showed the bird clapper by the few 
example 1 of comparison of the amount of peroxides. 

[0044] Conversely, in the example 2 of comparison in which the amount of peroxides 
is superfluous, it also turns out that very small firing arises by the gas considered to 
generate from a superfluous peroxide, and a good product is not obtained at the time 
of vulcanization. 

[0045] next, these constituents — using — the feed roller of the outer diameter of 
25mm, the bore of 19mm, and height 10mm size — fabricating — the processability at 
that time — mainly — metal mold — the mold-release characteristic was evaluated It 
observed whether the feed roller after fabrication would be collectively left for seven 
days at a room temperature, and there would be any generating of the bloom etc. The 
result is shown in Table 3. 
[0046] 
[Table 3] 
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[0047] the feed roller for which the addition of a peroxide used the constituent of 3 - 
6 weight section from the result of Table 3 — a moldability — practical use — on 
usable level, the bird clapper turned out that a moldability was still better in the 3.2 - 
4.0 weight section Conversely, in the example 1 of comparison, it turns out that the 
unmolding nature from metal mold is bad, and there is a problem in practical use use. 
[0048] next, the place which included in the copying machine NP6030 (tradename) by 
canon incorporated company, and performed the **** durability test in order to 
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evaluate the endurance of each above-mentioned sample — the feed roller of 
examples 1-8 — a 200,000-sheet copy — although the feed property also with after 
[ good ] paper was shown, with the feed roller of the example 1 of comparison, the 
poor feed occurred at the time of 100,000 sheets 

[0049] Then, when the example of comparison 1 feeding roller was removed, 
configuration deformation was large and it turns out that it cannot function as a feed 
roller. 

[0050] Moreover, it can respond by using suitable adhesives, and in pasting up rodding 
and a rubber constituent, after activating a front face with sandblasting etc. 
beforehand and rodding degreases by methylene chloride etc., at this time, a primer is 
applied, and it uses it at 100 degrees C if needed, calcinating it about 30 minutes. 
[0051] Adhesives can apply the thing for the usual EPDM and are Chemlok 
(KEMUROKKU) 220,234B. 236. 238. and 246,250,252,607. Y4310, and Ty-Ply (type 
rye) BN (above) in this. A Load Far East, Incorporated tradename, the meta-locks FB, 
FC, and P (above) the Toyo Chemical Co., Ltd. lab tradename, 
THIXON(SHIKUSON)508.511-T. and 715.814- 1. 2000. and GPO (above) The 
tradename made from the Morton, Inc. International etc. is illustrated. The need is 
accepted and it is Chemlok 205 and 607, and API 33 and Y4310 (above). A Load Far 
East, Incorporated tradename, the meta-locks P, PA. and PF (above) After applying 
primers, such as the Toyo Chemical Co.. Ltd. lab tradename. THIXONP-6-1. P-7-3. 
P-15, P-15S, and P-16 (above, tradename made from the Morton, Inc. International), 
the above-mentioned adhesives finish. It is used. 
[0052] 

[Effect of the Invention] As above, according to this invention, there is no poor feed 
and the roller for conveyance which was extremely excellent in endurance can be 
obtained. 
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LT^^-— ^^i^3M (0;*:tefli»^#tt®liPSp"p^ ; 9 0 
%p"u) , ^ih3M-4 0 (0*:ftbfli»^^ttiiiS 

D"a^ ;4 0%D"u) . h y :=iV 2 9 A (jb^T^:/ 

>»i<:^ttKiap"u^ ; 9 0 %p^p) . hi) >y^y^2 9- 

4 0 amr 1^ yw^^ftmm^a^ ; 4 o%p"p) . -t^^- 

-<i:^,y^;^CY-l 1 (Hj^^bXtJ^^^^tMi^p^p^ ; 9 
5%r?p) . /^/^— 1:1 2 3 1 X L K— /U-^S^it^ 

^tillf^p"?,^ ; 4 0%o^) , Varox231XL (R.T. 
Vanderbilt {^M) Sj^fp^ ; 4 0%p"p) (DtiU^ 1 , 1 
-n':^ {x.-zf'f-jv^'^—ir^i^) 3, 3. 5-h!;^^ 

S5p"p^ ; 7 0%p"d) <7)$d^ 1 . 1 - t';^ ( t ->^^/u^< 

^^a^^p^p^ ; 7 0%p°p) , y<—^^^'0- A 0 (0 
:*:flfafli^5^^^±i!iiap"D^ ; 4 0 %p^p) (0$D^ 2 , 2 - tf 

(0>*:^B^^-^^ttKfao^p^ ; 9 0%p^p) . .^1^ 

V-4 0 (0;*:flbflgt5fe^^|±S!JiSD"p^ ; 4 0%p^p) . h 
i;nV:y^>^l 7-40 Gb^T ^ ^/^S^^ttS^^p^o 
i&;4 0%D^D) (7)iD^ n~y^/U-4. 4 - t';^ (t- 
j^:^^^) x^Ulx— ^:^i^CD (0^ 
m&W^^%.m}^^u^ ; 9 8%d"p) (0$D# 1 . 1 - tr>^ 



s^ffin^^,^ ; 9 8%p"p) . ti^'/=f'j\^u umr^^ym^ 

^?±»Jfffip°p^ ; 9 7%u^o) . y iJr^oT (Hjl 

{l::X^-s^^lJ:^iS,',i^. ; 9 8%^l) oyi/iu^ y^- t -:/^ 
K. /N~y^/uc (0>^^d3iji^^#*±iU 
^p°p^ ; 9 0%p"p) :^^y^J\-C iitmr ^ y^^^^it 

i^f^D^D^ ; 9 0%p"u) , i^>-<nv/^xCT (Hj^fbX 
^^^tti^f^p^p^ ; 9 0%p"o) t -y^yi'^ ^/l- 

p"p^ ; 9 9%p^p) , x-^-^J^ ^yUD-4 0 ( 0 
^^tm^^o^ ; 4 0%p^p) . yji-^ ^yUD (fb-^r^y 
-^^^ttSliiSo^p^ ; 9 7%p"p) , :^J^^^y ^/i-O-A 0 

iimris^y^^^ibmm^a^ ; 4o%p"p) . h#dc 

p {E.':i^^mitm^^^^±m\^^o^ ; 9 8%p"p) . i;-^ 

-^D'>^>^DCP-98 (Hjt{L3:t5k^^ttSSjSp"p^ ; 
9 8 %&) . /U^n ,y^?'>^500-40C (/U'> /U 
^Stt^^lti^lf^p^p^ ; 4 0%p"p) . D I - C u p 4 0 
C. Di-Cup40KE (Hercules Inc. i^m) M 
; 4 0%) . Va r o xDCP-4 OC (R.T. Van 
derbilt (^11) S^iSp^p^ ; 4 0%p"p) co^P^-i^^^/U 

p"p^;9 5%p"n) . -<P^>-^>'F- 4 0 (B-^^mmW 
^^^±aii^p"p^ ; 4 0%p"p) . y<-:^ (fb 
^r^y>t5^^^^±S^iap"p^ ; 9 6%p^,) . ^<-i3 Vy^J 

;^ 1 4 - 4 0 {itmr ^ yw^^^m^^u^ ; 4 o % 
p^p) . ^>^uy^/y^rY-\ 3 (Hj^{t:x**^^*±ga 

Mnu^ ; 9 8%p°o) . /UyN^m 8 0 2 X L (yu-S^ K— /t- 
SS«^^l±Kf^p"p^ ; 4 0%p"p) . V u 1 ~C u p 4 
OKE (Hercules Inc. (*ll) mMSi^^ ; 4 0%) . 
VaroxVC-40KE (R.T. Vanderbilt i^M) 
SS^p'pife ; 4 0%p"b) (OiD#a. a* - t >^ (t-:/^ 

1^2 5 B {n^m^m^^^mm^a^ ; 9o%p"p) . 
—^^^y 2 5 B - 4 0 (0 :^m^^^mmm^v^^ ; 4 
o%p"o) . ;^-v-^=^i^AD (^b^riJ^y^i^^i±^FSp^p 

^ ; 9 0%p"p) . :<;-\-^=^-»i-AD-4 0 {\\Lmr^:/m^ 

^^tti^S^p^p^ ; 4 0%p"p) . jUy<—:n 1 0 1 - XL 

(yu>- K— /u^E^fe^^thSliSp^p:^ ; 4 5%p°p) . Va 
roxDBPH-5 0 (R.T. Vanderbilt {^M) MM^u 
ife ; 4 5%p"p) (7)$n# 2, 5 ^/U- 2 , 5~v^ 

( t 2 5 

B {^^m%m^^^±mM^u^ ; 9 0%p"p) , 

^-^256-40 (0^n&m^^^'a:®li^p^p^ ; 4 0% 

p"p) , tf^--^^^Yio {\tmr ^ y^^^^m^^n^ \ 
9o%p^p) . iJ-^^^-^y^Y^-so iitmr ^/ y^m^^ 

^±m^^n^ \ 50%p°d) . -^>-<u PO (HJt 

\tlLi^^^\±m^^n^ ; 9 0%p"o) . /U/N-^ 1 3 0 X 
L (/i-v- K-/U'-^mtt^^ti:S^iSp"p^ ; 4 5%p"p) (Oin 
#2. 5->?;^^/U-2, ( t 



(4) 
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/i-O (B-4imm^^^f±m\^^a^ ; 9 7%^o) . :^-Y=^ 
:^y-fi^O {\YMr ^ VW^^^m^^u^ ; 9 7%o"«) , 
i^>-<o 5/>yp^TO (HjS^l:X«c^^*±S!JiaD"u* ; 9 7 

ffia^a^^ ; 9 7%p"p) (7)$D^ t -y^^/U^-^'— ;^-^'>- 2 - 
^^vu--^i^yin- >^^/U3 5 5 {^-/^m%^ 

^'^W'M^^u^ ; 9 7 %u^,) . h y ^ ;^ 4 2 {\\L 

mr vw^^^m^^n^ ; 9 4%p"p) co^p# t -y^ 

yU/N'— 7i-^'>3, 5, 5- h y ^^/U---=3rf-:x.— y< 

'=¥1^2 5 Z (B^M^^^thSiSn^D^ ; 9 0% 

p^p) . i^V-^n >;/>:7;^APB (H^^kXtt^^aiai^p^p 
^ ; 9 0%d'?j) . y 1 1 8 (/Ui/ K"/^^mt5fe 
^^thSJ^p^p^ ; 9 0 %p"p) <?5^tD^ 2 , 5 - ^/U- 

^/n i^A^mmw^^^m^^u^ ; 9 5%p"p) . 

:^/UrK>'B I C-7 5 at^T^y^i^^liSliffiD^p^ ; 

7 5%B^p) , yU/^^y'— /L-TB I C-M7 5 (/Uv^ K— 
-^S^sC^tl:i!iiap°o:^& ; 7 5%p"p) CQ^D^ t -^^/u^n' 

[0 0 2 2] ^fc. >t<y-7 -CO^-yg^ct^fe^C^^filMP^il: 

29-40MBGR C^b^T ^ y>^5C^?±8S^p^p^ ; 
1, l-t'x ( t 3. 5. 5 - f> 
y D-.:^i^>(0 4 0%p^o) , hy^y -;/^;^ 

17-40MBGR {\\Lmr'/^/W^^%mM^u^ \ n 
-:/^/u-4, 4-t';?^ ( t - y^^yw^— 
t — h(7)40%p'2i) . ;<7 Kiyi^>^BC-4 OMBG 
R ab^Ti^:/-^^^%hM^p^n^ ; V^i^ ^j\^^<-i!r^^ 
KC0 4 0%a"p) . K.yi^^l4-40MBGR 
«b^T^ y^i<:^tl:®ifflp"o^ ; a , a ' - t';:^ ( t - 

>^^/U/^— m r y >^i:i tVU) ^>'if >'C04 0 

%p"p) . h y ::^y .y^X 1 0 1 ~4 OMDGR {{cWT 

( t ;^^» -^:¥i;->-0 4 0%D^) /jr^'TiS 

[0 0 2 3] /^jo. :^Dfif£^Ji LTa, a* (t- 

i:#lc(lPEG4 0 0 0 S (H#<Lfi5c^^^|±S:i^p"p 
^) (7:)$n^4<y ^^u^/^y =i-/u$rO. s—ififfl^i 

filfiM (15 0 mesh, 2 0 0 mesh, 3 0 0 mesh, 3 2 5 me 
sh) , •y-yu^'T •;/^':^A, 2 00 S, MC. PS. PM 



c^:>$D#epL^ (s) . yu>^-7-G (0^nfafl^^^^i±5^ 
rffip"u^) <7)$n#i/y iy>?yuy ^iJ' y i^— h (gma) , 
(0 5*:fflfli*5^^ttSiiSp"pife) (7:»Sut4ffi 

^-^ U'-r (MA) . isira^^^ I ^ (i^fb^xn-^s^:^ 

>a:KJ@lp"p^) co^D^®^ibail& (ZnO) . Ti/^-VB 
M-R (jl|P{b^X|g^^^«:»i^ia/6) (^$U#N, 

N' -m-y':nr:iU'>t:'x-^U'^ ^ K. T^^ — Q (Jl| 

p{b^xj|tt:;^^li:§;iiSp"p:S) c/:>^p^ p 

v-A (GM) . Ti^i^-DQ (illPfbl^Xll^^^liS:^ 

A (DGM) . r^iryuM (ji|P^b^X||^^^^±SirSB 
u"prfe) <7)^D^ 2 -y h^^^y^ry— yu (MB 
T) . T^'ir/UDM (JllP^b^XliJl^fc^^aSl^p^p^) 
c7:)$u^i/^>'v^Ty— /uv^-y-yuy'r-f h (MBTS) , 
r>^ir/UTMT (JllP^b^Xlittit^thMiffip^n:^) CO^Q 
h V;^^^^^^^^ Ai^ihyUy'r-f h (TMTD) . 

r^>y-NS (JiiP{i::^xii^^^l±^iS^p"p^) onvi^ 

N-yt^i^i^:r.^U>'~ 2 y ^ T /UXyU7 r 

K (OBS) . r^-fe^yi-CZ (;ilP{b^X|g»^ 

^^±iillSp''p^) CO^D^N- v-^ {:j^^wu^>y5"r>^ 
— /uxyU':7r ^ K (CBS) . Ni ssoPB (0 

> (1. 2PB) . ^^u^--^— PDE- 1 0 0 
H^^i^^-iii^j^p^a^) co^D^Jtry ^^uv^y 

y^^'^yu— h (PEG DM) . v^T y h 

(DAP) , (0*^b^«ci*:^|±MiSp"p^) ^^:>*u 

^ h y ryyu-r yc/r^ h (ta i c) . 
(tt^^a^Miffb^fiJF^SR^KiSp^p^) cD^a^hyry 

/U-v-r^l h (TAG) . I) =i^>^y'/i-THF (H 

^ u-- 3 ^^J^i^^^h^iSp^p^) (7:)^a^ y ^ y yu^T^ h 
7t: KD:7/uyyyu (thfma) . -y-^^i;^ v'y^E G 
(Hrr^b^^Xll-^^^ltSJ^^p'?,^) -^r>5' y ::ii::^xyW'E 
D (H^u-3 >-t5fe^^^i:®|f^p"p^) (O^n^v^^y iJ'^ y 
yU-r^oEi^U^ (EDMA) , T ^ V ^^y" /l^B D (H^ 
3 >^5^SttMiSa^u^) <o^fD# iJ' y 1 , 

3-y^l^> (BDMA) . -y-:/:i^;^^yUTMPMA 

MP (Hgu-3>«^^ttSlifflp"p^) ^y^^^^y^M 
h y ^^p— yU>^ny<V (TMPMA) 

[0 0 2 5] ^^eq(c4i5v^r^ffl^ix^®:{b?PJ't>L<*i 

^M^j {c PS ^ ^ 6 1> T' n V ^ i&^m <Dmf& 

<^^n^tiib\zaK P DM 1 0 Ofifta5t->Pl-LT3 0~ 
2 0 0mfi:a, »^*L<{i5 0~l 3 omaa^jKi::*^ 
^..^Di- 6 ^ ^ -c A t (^)tti^14(cgaffei- 6 

[00 2 6] ^<Dtcisf?y<^ y 4 fX^^-rVf 



(5) 
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2, PW-90. PW-150. PW-3 8 0. PS- 
32. PS-90. PS~4 3 0. PX-32. PX- 

9 0 (j[^±. th^mmm^^itmmffn^) . ^^j^z-zu 

4 0, 4 3N, 5 2, 6 9. 1 4 9, LP40. LP6 

9, yu^y>845 (U±. =^^y:/^m^^^^m 

p"uife) . iy.^^ P A-9 5, PA-100. PA- 

1 4 0 >M'Fniifk^xiitt^^^±S!ifau"D^) . 

>^^:/n2ir;=^ 1 0, 4 0, 4 0C (J£lJi. i^i^^^&nb-^ 
^^^±J:iiSa"D^) . /l-y>^Uy^^2 6, 1 0 0. 4 0 
0 (Jl^±. >:r.Jl^i;^-r^<>W^^1^mm^a^) . 
uirXP-200. P-300. P-500 (a±v 0 
^^^W^^^±M^^n^) . (Sunper) 1 1 

0, 1 1 5, 1 2 0, 1 30. 1 50. 1 8 0, 2 1 0 
0, 2 2 1 0. 2 2 8 0 (J^Ji, 0*i^>Pd-'l'yi--Sit^ 
^±MWi^^^) . =3— /up- 2 0 0. P-4 0 0, P 

-5 0 0 (J!^±. i^±nmm^^^mm^u^) . ^mi 
0. H^i 2 (a_h. E.mmmw^^itmm^u^) >^^<i: 

[0 0 2 7] ^/c, LXti. ^^T 

■:h>^D'^7i;^--f yUNS- 2 4, NS— 100. NM- 2 
6, NM-68, NM-150, NM-2 8 0. NP- 

2 4, NU-8 0. NF~-9 0 (i^±. ttl^tPlMtffe^^ 
ttMlSp^p^) . :3i5/y>^D-ir>^:^-f/U7 2 5. 7 6 5 

-40. N-60, N-70, N-75. N-85 

^;^371JY. 3 7 1 N, 451. N-4 0, 2 2. 
22R. 32R. lOOR. lOOS, lOOSA, 2 
20RS, 2 2 0 S, 2 60, 3 2 0R, 6 8 0 (J^ 

R-50, R-200, R-1000 (0 m.^^^^^ 
^±m^oa^) . -yvfe:/ (Sunthene) 3 1 0. 3 8 0. 

4 1 0. 4 1 5, 4 2 0, 4 30, 4 5 0. 4 8 0, 3 
2 1 5. 4 1 3 0. 4 2 4 0, Ciro Light R.P.O. (lU 

;^2-§- (B-4^:^mm^^^m^a^) . :7.yi:i-/H 1 

5 ON. 1 4 0 ON ()^±. S±Pjg*^^aSHSp"D 

^) . H^2o (^m^fi^^^^^tm^^u^) . ^yi^ 

y^>^32. 38 fcVu:erffi«^^ttSSffip"p 

^) . -<hU:yi^>^PN-3 (OJ^Cfft^b^S^^thS^i^p^p 

r-:^:rcr-t^:^>f /UAC- 1 2. AC-4 6 0. AE- 
24. AE-50. AE-2 0 0. AH-16. AH*- 

5 8 (Ji^±. th^mm^^^^mm^a^) . ^^yy^xn 

ir;^:^-r/H 10. 120 {4^±. ^ y ^?ft>K^^tfc 
Mf^au^) , '>>^ ^ HA- 1 0. HA- 15, HA 
-30. HA-35 4^F?ft{b^X^^5^^|±i;i 

©iffiSife) . 7^^— h tJ^;^ 7 2 9UK. 7 3 9 (il^i 



XIOO-A. XI 00 (J^±. 0rJW^-i^^^±MiS 

u^u^i) .JSO Aroma790 ( 0 V^Hnii^*^ 
^aSJJlSp^aife) . r5r^.Uo,^;<3 0 0. 7 00 (J^il 

#3. #5 (i^±. m±mm^^^^mm^a^) 

•ya±^U\ H^3 4. Ha3 8, Hi|4 4 (J[^±. H 
ig:5?lll^i^^ttS;Jiffip"p^) . ^-t^/u:/-yu K. 2 

2. 3 0, 1 3 0 (Jt^Ji. tvu^rnii^i^^^iK^p^p 

ife) . ^hl-y^^LPO-R. LPO-V. PF- 

1. PF-2 luxmim^^^mm^a^) fj:t* 

[0 0 2 8] -^MMt LXJi, t^^'^M' if- 8 0 (7f^X 
t5|ci<;^|±i!ijap"p^) (7)$a^':;^- (2-:x.^>'U--.^r'>/U) 
y^U—h (DOP) , U:^yUy^X9P (v/myUv^ 

'Yy<>^7K.^^mm^n^) ^y^-YD-^if- 11.99 

r/U=2—/U • y^i^— D I OP (VVacker-Chemie 
m) ©il^D^p^) (7)$D#>^^ y;^-^^/U • :7i5' h 

(Diop) . if >y1^-f if— DOS (^0*s<t:*^^ 
^aSl^p^p^) (Otin^i^- (2-ni^/u-s.^>//i.) ir/< 

'Jr— Alizona208 (Alizona Chera 

/K TBP (:^A{b^x|lfefe^^tfc§!iS5p"p^) <o$a#h 

y^^/i. . :7;t;^y::ii— h (TBP) . TBEP (:A:A 

•y'^^y':!:— h (TBEP) . if ^^yif-fif— TCP 

y:^y^ya^—V (TCP) . CDP {i^Ait^nm^^ 

^^±Wm^n^) mU^^Ul^/U' i^y:r,=^^/U' y:^:^ 
y h(CDP).Koremoll CE 542 
2 (BASF m) mM^n^) (OtlU^iyyz^=^/\^T/l^:^ 

[0 0 2 91 :^ixh<ommRxjf^^mmnm^i--2m 
mi^mm^m^ti^. 6if>^, i^-^y. 

d[—}v=f^^yr^j^y^. ^^iryy^j^y^. WA'^yr^ 
(i^iL_h. 3^SSif>^>fbx«fe^^ttiliiap^p^) (7)$D#if 

[00 3 0] /^:^0>^{c4Bv^riiS<7>^g5^SA^tefe^^#6 

;rci«!>(c-<— ;^=fAi 0 OfififflSJc^LT 0 — 2 0 OSft 
^ L < fi 1 0 - 1 3 0 Sl:Sf&^S<7)M3St4^t«?PJ 

[0 0 3 1 1 MS^i'l^teJB^J.i: LTfi. ;«7-?K>:/^5/^ 
755— ^j^T\ -^\z.\%i/^^-:/=yy^jn3 3 0 iM^^ 
\if^y Vm^^^m^^u^) <0$D#HAF:^-7K:/ (A 
STM N3 3 0) . ;^ h 1 1 6 {MMti--if-^^^ 
^^l±^[^p"p^) (D$D#MAF;?5;— tK:^, M# 6 0 (?ii 
.-Kv^^^liS^^p^^) cD$n|t F E F:^— (A 
STM N5 5 0) , /ia#5 5 (m;^J — ^<>->^^^ltM 
SSp"?!^) W$D#GPF;^ — 7K> (A STM N6 6 
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0) . jia#5o (m:^-^->w^^^±mm^a^) om^ 

SRF;?7 — 7}f>' (ASTM N 7 7 4) . Mii— -^/U 

TM N9 9 0) . ^j:t':^mn<^tl^. 
[0 0 3 2] ^tz. Wmi^^mmtLX:^J-7n>y^y 

{CJiT:2ici iz/H 3 0, 200, 300, 380, OX 
5 0. TT6 0 0» MOX8 0. MOX17 0, COX 
84. R972. R974 (J[^_h, B :4^T ^ }^ i> /l^^M^ 
^^M^ao^) . /UQS 1 3, QS3 0. Q 

S3 8. QS102 {^y.±. ^^^ttb^^-^m^^a 

^) onu^^^i^'J:^J. :^-yuyi/:;^ne7. #8 
0, #100, #1120. XR, 22S, CS-5, 

cs-7 (jL^i. i^:^- J ^mMW^^\m^^n^) . 

yi^h^A. R-2 (J[^Ji, ii^m\L^'JMW^^^mj^^u 
. h^^' /UAL- 1 , Gu, U, UR, US (J^JL 

ER, LP. NA, NP, NS-K. VN-3 
0:*:->y;<;t*^^ti:S?ffio"p^) . U 1 t r a s i 1 V 
N 3 (Degussa «4) KiSd^d^) . H i - S i 12 3 3 
(PPG Industries {^m) ^fS«"a^) i7)$a^?git U 
^i&^CC. DD. O. U (J£JL±, ti.-^'xMm^^^ 

^ha^^, /^-Yhu^A, ^^ci^^h, US— 10 
0, US-~150S. US-150SS, =y y ^ , 
y^^Jy'JSS (J£t_b. nj[l^l:^X^»^^|±i!iffi!p"p 

yZt^X^—, yyh^i^—, iJ'^^^-^U— (i^±> 
:&;^/U'v'^A^^^%h®lf^D"a^) . '>/MJ-^-r NN 

h, S^iJ'W— . SPMA^U— . U— RC 

- 1. >/n -^-^^^L L. K^^ hPX (J^±. 1t. 

i^.^l:^x^»^^ai^iSp"p^) . J P - 1 0 0;^:^y 
5M:tf:t]J>, NN;^;d-ii>, Kwu, ST;?!; 

^p^o^) (O^D^^U— (tt^^^T/l-^^^A) . ST- 
100. ST -200. ST -301 (Jl^±, f^^J^/U- 
J>.m^^i±.M\^^u^) . Nulok321, Nuc 
aplOO, Nucapl90, Nucap200. N 
u c a p 3 9 0 Cl^X. J.M.Huber {-^m) K^p"n 

Burgess KE, CB. 5178. 221 
1 (i^X. Burgess Pigment i^JM) SliSn^o*) 

[0 0 3 31 ^fc^^^TMi. M-&^Z£i4^1£fflfi*&?:C^' 
$r@6«J^ L^-<— ^=fAl O 0ma&iWC*]'LT5'-2 0 



P-121. TP-121R. TP- 2 2 2 H, TP- 

222 HS, TP-123. TP~J23CS (J[^±. 

hVSSB. SB, B (i^X. 6^Bry7yU'>»>A>t5jc^^^± 
iarSrSi^) .-*;->^^h#100. #300. #70 
0. #800. # 1 0 00. # 1 5 0 0, # 2 00 0. 

#2200. #2500 (jeAX, nJFJt:^x^i^^^^± 

MiSp^p^) . NS#100, NS#200, NS#40 
0. NS# 6 0 0. NS# 1 000. NS# 2 3 0 0. 
NS# 2 5 00, NS#2 7 00. NS#3 00 0. S 
S#30, SS#80. NN# 2 0 0. NN#500 

S. SS, SSS. 4S. # 1 50 0. # 1 7 00, # 

2 0 0 0 (i^X. %mtij\^iy^2>.f^'^^\±m^^nt^) ^j: 

if(ommmm:^y^>^j^. jet-s immmmm^^ 

thffiJ^D^ife) . ^y^^GTA. CTAl. OTA 2, » 

S, MS-P, MS-A, ND. SW, SW-E. SW 
A. SWB, SSS, SS. S (J[^X. R;^^/U^|5fcxt 

AA. VX-S, VX-S-2, VX-SR (I^X. ^ 
^^^tm^M^^a^) .Min-U-Sil 5. 1 
0. 15, 3 0 (J^JIX. U.S. Silica Co. (^S) Kfgp^p 
^) , Imsi 1 A— 10, A-15, A-25. A 
- 1 0 8 (ax, Illinois Minerals (tH:!!) M^^ffa 
^) (DtlOt^B^m. JA-30W. 3 2 5M (J^X, ^ 

mmi^m^^^tmm^a^) .^.^n^A-eo. s-4 

(JeAX. XM^J y ?f>-^^^^±MP^p"u^) . NY AD 3 
25, 400. 1250, G (1^X> NY CO (^fe®) 

f^'-^)>Celite270, 281. 501. 50 
3. 5 0 5, 5 3 5. 5 4 5. 5 6 0. 5 7 7, FC. 
SSC, Super Floss. Snow Flos 
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